Cytofluorometric measurement of nuclear DNA was performed on individual cells isolated from paraffin sections of 20 cases of adrenocortical tumor.
Eight cases of Cushing's syndrome, 9 cases of primary aldosteronism, 2 cases of non-functioning adenomas and one case of adrenal carcinoma were obtained by surgical resection and one case of normal adrenal gland was obtained by autopsy.
Isolated cell smears stained with 4',6-diamino-2-phenyl-indole dihydrochrolide (DAPI). Nuclear DNA measurement was carried out by an epi-illumination cytofluorometer.
Correlated study with both the DNA distribution pattern and histopathological examination was made. The DNA distribution pattern of normal adrenal gland was diploid, i.e., consisting of a single large peak in 2C range without any polyploid cells (with DNA content exceeding 3 x 2C). In Cushing's adenoma, the DNA distribution pattern was similar to that of normal adrenal gland.
However, three cases showed diploid pattern with polyploid cells (4.6%, 0.9% and 1.3% respectively). Histopathologically, one case could not be distinguished from the typical Cushing's adenomas, but other two cases showed dissimilarities in the size of nucleus as well as irregularities in shapes.
In primary aldosteronism, all cases showed diploid, however 6 of 9 cases demonstrated a double peak which consisted of the first large peak in 2C range and the second peak in 4C range. Polyploid cell appeared in almost all cases (1.3%-7.8%), which was more frequent than that of Cushing's adenomas (1.7%-5.6%), and the range of DNA content (1.3C, 14.8C) was more widely spread than that of Cushing's adenomas (1.3C, 11.9C). In non-functioning adenoma, DNA distribution pattern was diploid with polyploid cells (0.3%, 0.6%) and adrenocortical carcinoma was aneuploid in which the first major peak was 2.7C and 27.8% of polyploid cells. In addition to adrenal glands surgically extracted from 8 cases with Cushing's syndrome and 9 cases with primary aldosteronism, 2 cases of non-functioning adenoma, one of adrenocortical carcinoma and one normal adrenal gland procured from autopsy were employed as the control group (Table 1) .
Histopathologically

Cytof luorometry
After fixing the above specimens in Carnoy's solution or 10% formalin, thin slices of 5 um thick and thick slices of 100 iem thick were prepared from paraffin embedded blocks and deparaffined. The 5 um sections were stained with hematoxylin and eosin for histological observation. The corresponding sections were also taken from the thick slices and after further cutting of the obtained tissue segment into smaller pieces with a razor blade, it was transferred to a spitz glass. The sample was then soaked in a 0.01% solution of collagenase (Sigma Co., type I) and dissolved in Ringer-Lock solution at the temperature of 37°C and shaken for 60 mm. Following this, it was shaken for 120 min at 37°C in a phosphate buffer containing 2% EDTA. After adding 2 ml of modified saccomano solution (2% polyethylene glycol, 25% methanol, and 5 % acetic acid) it underwent ultrasonication (Sharp UT-51 N, 35W/32KHz) . Left still for a short while, only the top layer of the turbid solution was transferred to another test tube and centrifuged. Saline solution was added to the sediment and it was recentrifuged a second time. After adding saline solution to the sediment of cells a suspension was prepared with the appropriate density, and a smear was made on a glass slide with an autosmear (Sakura Seiki) . It was air dried and refixed with methanol. A DAPI dye was employed in the fluorescent staining of the nuclear DNA, while an epi-illumination cytofluorometer (OLYMPUS AH-QRFL) was used in the DNA fluorescent quantitative analysis (8, 9) . Due to error in measurements arising from adjacent cells, care was taken to prevent the overlapping of cell nuclei. The cell nuclei were completely separated and by moving the focus point up and down it was possible to confirm the nucleus (Fig. 1) .
The standard of 2C DNA content was set by measuring the nuclear DNA content in fibroblasts or neutrophils taken from the same specimen. After computing the overall measured data so that the standard value of 2C DNA content would come to 20, a histogram was drawn. The mode value, range of distribution and incidence rate of polyploid cells that indicate a DNA content over 6C were likewise computed.
Histopathology
The classification shown in the following was made according to the number of mitosis and characteristics of the nucleus from observations of hematoxylin-eosin stains of 5 tm slices. Those found without mitosis (no mitosis) per 10 fields were categorized as (-), those with less than 1 under the magnification of 400 (a few) as (+), those with 1-3 (a moderate number) as (2+), those with more than 3 (a great number of mitosis) as (3+).
Characteristics of the nucleus were noted according to the presence of dissimilarities in size, irregularities in nuclear shapes and notable hyperchromasia. (Fig. 3a) .
No evidence of mitosis, dissimilarities in nuclear size, irregularities in shape or notable hyperchromasia was observed in the histopathological findings of Case 7. It, therefore, did not vary greatly from those of other Cushing's adenomas (Fig. 3b) . However, the histopathological findings of Case 8 were different from those of typical cases of Cushing's adenomas. Those observed without mitosis showed striking dissimilarities in the size of nucleus as well as irregularities in the shapes (Fig. 3C) .
The DNA pattern in all cases with primary aldosteronism indicated a diploid pattern. Although Case 1 of the 3 cases shown in Fig. 4a exhibited nodular hyperplasia histopathologically, no polyploid cells were noted. The other 2 cases also demonstrated a diploid pattern with the mode value of 2C and 2.2C. The incidence rates of polyploid cells were 1.3% and 1.5%. Typical histopathological findings of Conn's adenoma are shown as Fig. 4b .
A double peak was found in the DNA content of 6 cases shown in Fig. 5a (cases 4-9) with a large peak in the 2C vicinity and the second peak in 4C. The mode value of the second peak was almost two times greater than that of the first peak. The range was considerable spreading from l.3 C to 14.80 with the rate of polyploid cells also occurring from 2.8% to 17.8%.
When a comparison was made between cases 1-3 and cases 4-9 that displayed double peak DNA patterns, the latter showed a distinct tendency toward dissimilarities in nuclear size and irregularities in shape (Figs. 4b, 5b) . The mean DNA content in the 2 cases of non-functioning adenoma was 2.3C indicating a diploid pattern with mode value of 2C and 2.1G. Although only a few, polyploid cells were observed in both.
The case of adrenocortical carcinoma showed an aneuploid pattern with a mode value of 2.7C. Numerous polyploid cells (6.2%) were also noted (Fig. 6a) . Histopathological findings of adrenocortical carcinoma are shown in Fig. 6b .
The above results are compiled in Table 2 . There were many cases of Cushing's adenomas that exhibited a diploid pattern resembling that of normal adrenocortical case. Although they were of a diploid pattern, some cases were accompanied by polyploid cells.
The ploidy patterns witnessed in Conn's adenoma were all diploid where the histograms of 6 cases demonstrated a double peak with the first peak in the 2C zone and the second in the 4C zone. In a general comparison with Cushing's adenoma, the incidence rate of polyploid cells was high as well as possessing a wide distribution range.
In tddition, one case each of those with Cushing's syndrome and primary aldosterQnism were complicated with hyperplasia. They both indicated a diploid cytofluorometry in Cushing's adenoma and Conn's adenoma along with a comparison among functioning and non-functioning adenomas and adrenocortical carcinoma is the first report.
The normal adrenal gland was obtained in autopsy from a 63-year-old male one hr and thirty min following his death from myocardial infarction. While showing a diploid DNA ploidy pattern, no polyploid cells were observed. Fujimoto and Kamachi et al, who examined the normal adrenal glands of 28 autopsy cases (1-89 years old) reported that polyploidization occurred correspondingly with an increase in age (6, 7) .
Resembling the DNA ploidy pattern of normal adrenal gland, all of Cushing's adenomas exhibited diploid patterns, and three cases were with polyploid cells. Conn's adenomas also demonstrated diploid patterns, however, double-peak patterns associated with more frequent observations of polyploid cells were additionally noted. They may reflect the differences in the characteristics of the FIG. 5a .
DNA histogram of Conn's adenomas, which showed double peak.
a nucleus such as dissimilarities in nuclear sizes and irregularities in shapes. Polyploid cells are thought to occur in the stable cell population of organs such as the liver, thyroid gland and adrenal cortex, etc. due to acceleration in cellular hyperplastic activity during increase in age or tissue damage (4, 14) . Therefore, it is suggested that the activity of cell proliferation is perhaps stronger in Conn's adenoma than that of Cushing's adenoma. Three cases of Cushing's adenomas with polyploid cells are also thought to have more activity of cell proliferation than other Cushing's adenomas.
As a matter of fact, Cases 6 and 8 differ from the histopathological findings of adenomas displayed in the usual Cushing's syndrome and have nuclear pleomorphism. Whereas, Case 7 showed histopathologically no mitosis, no dissimilarities in nuclear size and no irregularities in shapes. It could not be distinguished from the other casess of Cushing's adenoma that exhibited diploid patterns without polyploid cells. As for hormone production, there were few cases where accurate hormone values could be clinically measured in this study. However, there was no clear relationship between the quantity of hormone production and DNA ploidy pattern. Compared with functioning adenomas and non-functioning adenomas, there are no remarkable differenciations in DNA distribution patterns.
In Conn's adenomas, 6 of 9 cases showed double peak patterns with polyploid cells. Five of these cases showed dissimilarities in nuclear sizes and irregularities in shape, therefore, Conn's adenomas with double peak pattern reflect nuclear pleomorphism and activity of cell proliferation to some extent.
Aneuploidy is generally considered one important indicator of malignant tumors (3). In the present study, one case of adrenocortical carcinoma showed aneuploid DNA pattern as reported previously on carcinoma of other organs.
Anniko et al. detected aneuploid DNA patterns in 9 of the 24 cases of pituitary adenoma examined by flow cytometry (1) . A comparison was conducted on the histopathological findings particularly on the relationship between mitosis and polymorphism of the nucleus. They pointed out that mitosis and nuclear polymorphism frequently occurred in cases indicating aneuploid DNA patterns. Later aneuploid patterns were evident in 23 (49%) out of 47 cases of pituitary adenoma studied (2) . From the high rate of aneuploid tumors observed among tumors that simultaneously produced growth hormone and prolactin, a correlation with hormone production is suggested.
Meanwhile, Haemmeri made a cytofluorometric study on thyroid tumor (8) . He found 2C DNA content in normal adult thyroids, fetal thyroid and those that showed normo-and macrofollicular nodular change. In over 3/4 of these cases the DNA content indicated aneuploidy in the microfollicular and oncocytic thyroid nodules.
There are some reports that not only in malignant tumors but also in benign lesions, aneuploidy was observed (5, 11, 17, 18) . A comparison of a large number of cytofluorometric studies on adrenocortical carcinoma is a future research topic in consideration. 
